Evidence that the gene for herpes simplex virus type 1 DNA polymerase accounts for the capacity of an intertypic recombinant to spread from eye to central nervous system.
HSV-1(17) replicates 100-fold more efficiently than HSV-2(186) within trigeminal ganglia following ocular infection. In order to identify the nucleotide sequences responsible for the differences in the capacity of the two HSV strains to grow within the peripheral nervous system, an intertypic recombinant was generated by infecting neuroblastoma cells with HSV-2(186) and a HSV strain possessing nucleotide sequences from HSV-1(17). The genome of the intertypic recombinant was composed entirely of HSV-2(186) DNA except for 2.0 kb of HSV-1(17) DNA positioned between m.u. 0.413 and 0.426. Following corneal infection of mice, the intertypic recombinant grew to higher titers in both ocular tissues and trigeminal ganglia than did the HSV-2 parent. Most significantly, the intertypic recombinant could spread into the brain from the trigeminal ganglion and kill the host whereas mice inoculated with the HSV-2(186) parent survived infection. The 2.0 kb of HSV-1(17) DNA inserted into the genome of the intertypic recombinant encodes the 5' terminus of the HSV-1 gene for DNA polymerase. Thus, the results suggest that the difference in the capacity of two HSV strains to replicate within the trigeminal ganglion of its host and to spread into the brain is determined by nucleotide sequences within the gene for DNA polymerase.